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“We have it m our-power to begm the world over agazn ” Thomas Pame 

I Today’s complex, interdependent global commumty has been thrust mto a perrod 
I 

of dtscontmurty, rapid change and uncertamty No longer able to predrct future events 

with ,any degree of certainty, countnes are desperately searchmg for new and innovative 
I 

strategies to match hrmted means to ambrguous ends Tins IS especially true for the 

Umted States, which has been profoundly affected by two major events 
/ 

1; The first major event affecting strategy 1s the transztzon the Umted States IS 

currently undergoing from the mdustnal age (Second Wave) to the mformatton age (Thud 

Wave) r The economy of Second Wave mdustnal mass productron with its homogeneous 
I 

society IS being replaced by a Third Wave brain-based tnformatron and servrce economy 

with a heterogeneous society The “mformatlon age” 1s providing the U S and its mrhtary 

a quantum leap advantage in advanced technology, lnformatlon systems, and mnovative 

ways to exploit knowledge However, it 1s also creating a more fragmented society with a 

plethora of special interest groups, srgmficantly mcreasmg the complexity of 

orgamzatlonal mteractlons Thts fundamental shrft m the way the Umted States conducts 

its $falrs, both mtematlonally and domestically, profoundly affects every dynamrc system 

(for example, pohtlcal, economrc, mrhtary, or environmental) the country interacts with 

across the full spectrum of the globe It IS changing the very nature and conduct of war 

The second major event tmpactmg strategy 1s the collapse of the Soviet Umon No 

longer m a stable, bipolar world, the Umted States and the global commumty have been 

’ Ahm and Held1 ToflIer, War and An&War (Eoston Little Eronn and Compaq 1993) 22-23 



thrust mto a state of uncertainty, ambrgurty, and mstablhty The Umted States and the rest 

of the world are now m a tramrtron phase between Cold War world “order” and post- 

Cold; War “chaos ” This transmon, like the Second Wave to Third Wave transmon, also 
I 

affects every dynamrc system the country interacts with and fundamentally affects U S 
I 

mrhtary strategic thought These two events, together wrth drastically reduced budgets, 

fundamentally have changed the landscape upon which the country’s national securrty and 

rmhtary strategies are based 

I 
Our rmhtary strategy must be able to adapt to these “transmons” and at the same 

I 
time; cope with current fiscal and global realities In thrs era of reduced defense spending 

and mcreased worldwide mrhtary commrtments, the gap between means and ends I 

con$nues to expand Matchmg dnnmrshed means to ambiguous, ever-mcreasmg ends 

while mminnzing nsk is no easy task and gets more drfhcult wrth each passing day New 
I 

idea/s are needed Perhaps a whole new and mnovatrve approach to strategic thmkmg wrll 

provide a different perspective to the problems now facing the strategist 
I 

I This paper proposes lust that, a nontradmonal approach unrquely designed to 

explain systems thinkmg concepts of drscontmurty, transmon and adaptation It does so m 

I 
a way that may help the strategist comprehend problems more clearly and m turn provrde 

mnotatrve solutrons It will show that dlscontmumes are mevltable, unpredictable, and 

that seemmgly small events can lead to catastrophic outcomes It will also explain that 
I 

due to these dlscontmumes, actors will change and make adaptations Thrs m turn will / 

effect m some way all the other actors, starting another sequence of change and 
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adaptation This explams that the only “certainty” a strategist has 1s that everythrng IS 

mpredzctable / 

/ Umted States rmhtary strategic thought 1s currently undergoing a transztzon from 

“order” to “chaos,” attempting to adapt its dynamic systems (orgamzatlons) to the 

tremendous changes brought about by these two revolutronary events This 1s a very 

drfficult task, trying to make sense of the uncertain, chaotic future and develop a strategy 

I 
to deal with rt Because many of the tradmonal Cold War threats no longer exrst, most of 

I 
the actors have changed then interests, objectives, pohcles, and the way they interact in 

I 
the global commumty In fact, they are also m the mrdst of transmon Addmonally, there 

are many new players in the game who do not necessarily know, or play, by the rules In 

essence, current n&at-y strategy 1s trying to manage the “chaos” It has found itself 
I 

engulfed by I Perhaps U S mrhtary strategists should not simply attempt to manage the 

chaos, but instead attempt to ensure chaos 1s never achieved It may be better m fact to 

remam m the “transmon” phase, never fully reachmg order or chaos Strategists should 

therefore focus on steadily managing the “transmon” by balancing order and chaos 

I Transmon, that is, changing from one state to another (order to chaos), m the 
I 

context of m&tar-y strategy is a complex, nonlinear process affecting many actors 

(dynamrc systems) The increasing complexrty of mihtary affairs forces the rmhtary from 

mteractmg m the realm of tradmonal actors (arnues, navres, and air forces) The m&tar-y 

now finds itself m a more complex arena involvmg such actors as other U S government 

agencies, multmatronal corporations, rehglous fimdamentahsts, NGO’s, terrorist groups 

and,many other polmcal, envuonmental and ethmc groups In addmon, the issues the 
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mlhtary must deal with are no longer stnctly mihtary related but now include economrcs, 

polmcs, religion, the envn-onment, the list goes on 

Fortunately for the strategist, there 1s a relatively new science that deals precisely 

with complex dynarmc systems undergoing transmon from “order” to “chaos ” This new 

scrence 1s called Complexrty Science It attempts to explam the dynamrcs and mteractrons 

complex systems experience whrle undergoing order-to-chaos transitrons Complexrty 

science also demonstrates that somehow all these complex systems remain amazingly 

balanced between order and chaos, constantly movmg back and forth between the two, 

always seekmg out the best posmon The systems never reach chaos, instead they remain 

focused around a balance point between the two states Thrs balance point, called “the 

edge of chaos,” 1s where the components of a system never quite lock mto place (order), 

but never quite develop mto turbulence (chaos), either It 1s most accurately descrrbed as 

follows 

; “The edge of chaos 1s where new ideas and mnovatlve genotypes are forever 
mbblmg away at the edges of the status quo, and where even the most entrenched 
I old guard wrll eventually be overthrown The edge of chaos 1s the constantly 
’ shrfimg battle zone between stagnation and anarchy, the one place where a 
~ complex system can be spontaneous, adaptive, and alive “* 

As it per-tams to mrhtary strategy, complexity science offers a fresh new insight 

mto the process of transmonmg from Second Wave, Cold War “ordered” strategy to Third 

Wave, post-Cold War “chaotic” strategy It provides the strategist a new perspective on 

dlscontmulty, change and adaptation It 1s a concept that deserves a hard look, as rt may 

’ M Mtchell Waldrop, ComDlewh (New York Simon and Schuster, 1992) 12 
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be the tool m the strategist’s box that makes the difference m this unpredictable, forever 

changing world of uncertainty 

Complexrty science, according to Santa Fe Institute founder George Cowan, 1s one 

of the new sciences of the twenty-first century It 1s a science about complex, nonlinear 
I 

dynarmcal systems 3 It 1s an mterdrscrphnary science that uses elements of vanous other 

sciences, mcludmg biology, mathematics, economics, ecology, artrficlal life, physics and 
I 

chaos theory It 1s an alternative to the reductromst, linear thmkmg that has dommated 
I 

saerjce since the time of Newton 4 

’ Complexity science deals with systems that are complex, m the sense that a great 

many independent actors are mteractmg with each other m a great many ways An 
I 

example would be all the trillion upon tnlhon interconnected water molecules that make 
I 

up an ocean The systems must also be dynamic, in that they change (transmon) or adapt 
I 

dunng then mteractions, constantly seekmg self-improvement or mutual accommodation 
I 

with other systems m the environment In a way, these systems exhrbrt self-orgamzatron 

(explamed later) They somehow make decrsrons based on then vanous mteractlons, 
1 1 

atoms seekmg mmrmum energy states by formmg molecules, genes developmg into 

specific cells, or mrlitarres organrung hrerarchres to simultaneously perform across a range 

of ol3erations 

Complexrty theory, as noted earlier, 1s based upon a combmatron of elements from 

several sciences These elements, taken m various combmatrons and forms, provrde the 

3 &other outstanding source for ‘q stems thmkmg ’ IS Peter I4 Senge’s The Fifth DisciDhne (Kerr York 
Doubleday , 1990) Chapter 5 pro\?des an exepuonal explanation of complevty as it applies to systems 
thmkmg 
4 M Mtchell Waldrop Comolevh (Sew York Simon and Schuster, 1992:) 13 
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substance to build the concepts that provide the foundatron to the theory Three mam 
I 

concepts, self-organized cntrcah&, phase transmons, and coevolutlon provide key 

conceptual ideas behmd complexrty theory A basic understanding of these concepts 1s 

necessary m order to appreciate the mnovatrve insight the theory brmgs to the strategist 

and how it may be applied to mrhtary strategy now and m the future 
/ 

, Self-orgamzed crmcahty 1s about dlscontmuny Perhaps the best way to describe 

thrs concept 1s to use physicist Per Bak’s sand pile metaphor ’ Imagme a small pile of 

sand on top of a table and a slow but steady sprinkle of sand falling on rt from above The 

pile contmuously grows, old sand shdmg down the side as new sand accumulates on top, 

until/ rt can not grow anymore In the sense that the sand pile reaches thrs state without 

the exphcrt help from an outside actor, it 1s said to be self-organrzed But, it 1s also m a 

state of cntrcahty, m that the grams of sand on the surface are Just barely stable 

So what happens when the next gram of sand falling from above hits the pile? The 

surface grams are interlocked m an infinite number of combmatrons and ready to grve at 

any time, so there really 1s no way to predict that Perhaps nothmg happens Maybe lust a 

fewisand grams will shift a little Or maybe, rt leads to a catastrophic landslide that wipes 

away one whole side of the sand pile According to Bak, over time all these thmgs wrll 

occur Small shrfis, or readjustments, are frequent whrle large avalanches, or catastrophic 

events, are rare The fact is, these events wtll happen If not now, zmnpredzctably m the 

future 

’ M Sfitchell Waldrop, ComDleuh (Ne\\ York Simon and Schuster 1992) 301 
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An mterestmg spin-off from crmcahty 1s rt demonstrates that small, seernmgly 

msrgmficant events can lead to major changes m future outcomes, perhaps even with 

catastrophic results Remember, just one small gram of sand dropped at the nght spot can 

create a major avalanche In the realm of nuhtary operattons, one small, seemmgly 

msigrirficant event while conductmg a relatrvely bemgn MOOTW could possibly lead to an I 

MRC in the future 

The sand ptle metaphor descrrbmg crnicahty can apply to any complex dynamical 

system A steady input of energy mto a system will drove that system to self-orgamze, 

eventually reaching a point of cnticahty The system essentially becomes an aggregate of 

“mtrtcately mterlocking subsystems just barely on the edge of cntlcahty--with breakdowns 
I 

of all sizes ripping through and rearranging things just often enough to keep them poised 

at the edge “6 This 1s where discontinuity exists, right at this edge of criticahty, most 
I I 

being small shifts, or readjustments However, the rare catastrophy is also possible For 
I 
I 

the strategist this means he must know that drscontmuny wrll occur, unpredictably sooner 

or later, forcmg a change m strategy For a strate,T this means that it must be constantly 
I 

reassessed and changed 

The second concept of complexrty theory, phase transmons, is about change 
/ 

When a system undergoes a change from one state to another, it does so via a process 

known as transition The classic example deals with matter, solids transition to fluids 

Thrs is exactly what happens in dynamical systems, order transitions to chaos In the case 

6 M btitchell Waldrop. COndexlh (Net\ York Slmon and Schuster, 1992) 305 
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nonlinear dynamics, though, transrtron 1s phrased “complexity ” The reason being the 

nature of the transition, it 1s fundamentally different 

There are two types of transitions m nature, first-order phase transitions and 
I 

second-order phase transrtrons Fn-St-order phase transmons are the type most people are 

famllrar with They apply to matter transttrons and are linear, definrtively changing matter 

from one state to another For example, if heat is applied to a piece of Ice and its 

temierature increases past 32 degrees F, the ice changes to water It happens all at once, 

the molecules are basically forced to make an either-or choice between order and chaos 
1 

Any ,molecules below the boundary are moving slowly and make the “decision” to sohdtfy 

(order) Conversely, molecules above the boundary are movmg too fast to solidi@, so 

they “decide” to be water (chaos) These transmons are defined and exact, occurrmg on 

thin !boundanes (m thrs case, precrsely at 32 degrees F) 

Second-order phase transitions, m contrast, are not well defined, per-tam to 

dynamical systems and are nonhnear They drive systems to eqzrzlzbrzzznz between the two / 

stat&s These transitions do not requrre system components to make either-or choices nor 

do they occur all at once However, hke first-order phase transitions, the boundary (edge 

of chaos) is an lnfimtesrmally thin barrier separatmg order and chaos It IS precisely at this 

“edge of chaos” where order and chaos are balanced As the components of a system 
I 

transmon from order to chaos, they begin to slowly transform mto the chaotic state, 

comprlsmg both order and chaos at the same time At any grven time, a system 

component can exrst m any varying degree of both “order” and “chaos ” In fact, whrle m 

the &ansmon phase, the system components can shrfi back and forth from being more 
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“order” to more “chaos” and vice versa Those components closer to the “order” state 

~111 exhrbrt proporttonately more ordered charactensttcs whrle those components further 
I 

along in the transrtion and closer to “chaos” wrll exhibit more chaotic behavror 

Second-order phase transmons, then, provide the “edge of chaos” for order and 

chaos to “mtertwme m a complex, ever-changing dance”’ of system components m 

varying degrees of order and chaos Constantly shrftmg back and forth between order and 

chaos, systems are adapting Systems are makmg decisions and mfluencing other systems 
I 

Tins is where change takes place Nothing here rests For the strategist thts means he 

must1 be able to adapt to this “ever-changing dance” between order and chaos More 

importantly, for the strategy rt means tt must once agam be readily adaptable 
1 
i The tlnrd concept, coevolutron, is about adapting It IS about systems constantly 
/ 

trymg to adapt to all the others, a good analo,q being natural selectton Natural selection 

can be thought of as a transmon from one state of being to another, more advantageous 

state of bemg It is important to stress that it IS not lust a change to another state of being, 

but a change that puts it at an advantage over the state from which it changed 
1 

/ To visualize thrs concept, Imagine a species free to mutate and evolve by natural 

sele@on and interacts with other species only m specific ways For example, a hawk 

depends on its ability to swiftly swoop down from above to capture its prey Suppose the 

ha&k evolves an aerodynamically improved wmg, enablmg rt to swoop down even faster 

This wtll force the prey to learn how to escape faster Or perhaps, the prey evolves an 

internal chemical that makes rt have a repugnant taste to the hawk Tl-ns forces the hawk 

’ M Mitchell Waldrop Comnleuh (Kew York Simon and Schuster. 1992) 230 



to either adapt to the intolerable taste or evolve an ability to neutralize the chemtcal This 

coevolutron and adaptation ~111 continue throughout the process of natural selection, with 

each specie contmually seeking out a better advantage 

~ Each mutation, evolutron, and adaptation cycle brings about new strategies to deal 

with the changed snuatron All the strategies taken together, be tt “prey catching” 

strategies for the hawk or “hawk evading” strategies for the prey, deterrmne the “fitness” 

of the specie If the hawk has better strategies, it is at an advantage and can be considered 

more “fit ” The same applies to the prey 

, The point of coevolutton IS thrs the environments m which systems interact, be it a 
I 

specie of ammal m the ecosystem or an organization in the global community, are not 

mdebendent What one system does m Its environment affects other systems in that 

envrronment and perhaps systems m other envtronments Remember, systems adapt to 

advantage themselves This m turn affects strategies Going back to the example of the 

hawk and prey, what 1s a good strategy for the hawk depends on what the prey is domg, 

and lvlce t ersa To demonstrate system envrronmental interdependence, consider what 
/ 

happens if the prey has a much better strategy than the hawk and overpopulates Too 

I 
many rodents could effect the local human population as they mfest peoples’ homes m 

I 
search of food That could possibly lead to field burnmg, resulting m air pollution and so 

I 

on and so forth There IS a sort of mterconnectedness about tt all Each adaptmg system 
I 

aff’cts other systems, sometimes only mimmally and other times to some greater extent 

Sometimes drsastrously The posstbilmes are endless 
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Kot knowing precisely how systems will adapt and how strategies wrll change 

grves rtse to uncertainty, an area m which strategists are uncomfortable Strategists like 

srtuattons to be certam, rt lets them predrct thmgs like actrons, reactions and effects 

Unfortunately, uncertainty must be confronted For the strategist thrs means he must be 

sensitive to the nature of uncertamty and prepared to deal with any possible outcome For 

the strategy tt means unpredrctabrlity will be the norm 

The challenges and opportunittes of today and the future are tremendous The 
I 

Umted States and the global commumty are no longer m a world of “order,” but instead m 

a fluetuatmg state of “chaos ” The complex, Interdependent systems of today need new 

and innovative approaches to solutrons of the drffrcult, interconnected problems of today 
I 
I und romorrow If answers are to be “long term solutions” vice “short term fixes,” then 

strategists must thmk m terms of complex systems dynamics and nonlmeartty, which IS the 

nature of the world today 

~ Complexrty science gives the strategrst an opportumty to better understand this 

no&-rear, complex systems dynamrcs It provrdes a basis to perhaps comprehend why 

drs~ontmumes are unpredictably mevttable and that msrgmficant events can possibly result 
I 

m future cataclysmrc outcomes Complexity sctence also explams that systems wrll 
I 

chdnge and adapt to then envrronment, affecting all other systems m uncertain and 

unpredtctable ways More rmportantly, though, rt gtves the strategrst and hts strategies a 

ney drrectron, one winch consrsts of not attempting to manage “chaos” but managing “the 

edge of chaos ” 

“I am convznced that the natzons andpeople who master the new sczences of 
, complexzty wzll become the economzc, cultural, andpolztzcal superpowers of the 

next center)? ” Hemz Pagels, physrcrst 
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